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Abstract
The aim of this study is to determine the level of teachers attitudes with regard to the scientific literacy. To achieve sustainable 
improvements in scientific literacy, it is crucial for teachers to develop their own positive attitude toward science. The formation 
and development of learning skills lifelong is necessary to ensure the ability to investigate and to educate regarding to the new 
scientific developments. The panel members are selected from the  highschool teachers in the historical region of Maramures. 
According to the findings, understanding the educational reality facilitates the actions, with clearly defined strategies, for 
strengthening the skills of scientific knowledge.
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Introduction
New technologies currently dominate humanity. The Internet has allowed the development of knowledge  
relying mostly on Science. Science was the basis of the technological progress offering a form of knowledge 
accessible to all. On the other hand, to become active and responsible citizens it is necessary knowledge and 
understanding of the problems faced by mankind. Science  Education contributes to the development of the ability 
of understanding of the most effective way to use science in daily life and social responsibility. Science Education 
has a beneficial role in the knowledge of the surrounding world. For a better understanding of the importance of 
science, it is necessary the familiarity with the scientific environment through a systematized knowledge. One of the 
most important objectives of Science Education is the development of scientific literacy. Information and scientific 
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literacy are essential at a time when scientific developments influence the political scene and vice versa.
For scientific literacy, in the literature, many definitions are used equivalent to each other. In principle, all 
definitions focus on skills students/adults to make use of scientific knowledge in real situations. Scientific literacy 
represents the ability to use evidence and data to evaluate  the quality of the information and arguments presented by 
the scientists and, in mass media.
Science literacy describes the ability of an individual to understand scientific laws, theories, phenomena 
and things. This means the responsibility of each citizen to have the necessary scientific knowledge base to make 
practically any informed decision of his life.
Scientific literacy can be classified into four categories. The first three categories were introduced by Shen 
in 1975, to which, Trefil added in 2008 the fourth category.
1. Cultural Scientific Literacy - means understanding the science by a person with average intelligence and 
education of a culture;
2. Civic Scientific Literacy- represents the level of scientific understanding necessary a person  to make 
informed decisions with regard to legislation and public policy;
3. Scientific Literacy Practice - refers to scientific knowledge that a person needs to solve practical 
problems (expl. Determining the most efficient way to heat home);
4. Aesthetic Literacy and Consumer Science - indicates to what extent the understanding of scientific laws 
and phenomenos enhances our appreciation of life itself through intellectual beauty of scientific ideas. 
The necessity to be scientific literature in order to make informed consumer decisions.
The experience of other developed countries shows that very important events, scientific and technological, 
which shatter the international context (political and economic) cannot be neglected in elaborating and developing 
educational policies from Romania. Scientific knowledge constitutes a strategic vector in the efficiency of the pre-
university education, in inter and transdisciplinary contexts.
The premises of the study
Positioning Romania among the countries with low performance of students, on the basis of international 
evaluations and especially the current trend of decreasing their, it highlights the fact that the Romanian education 
presents a series of weaknesses, which requires amelioration. These measures are related firstly  of national 
educational policies of  implementation a flexible curriculum and focus on necessary skills for personal 
development, the change of teachers ' professional attitude through initial and continuous training. Teachers must 
prove their professional skills through the application of new trends of contemporary pedagogy in practice an 
effective training.
A situation which, also would require improvement, is the fact that as the students  go through gradually 
curricular cycles the motivation and interest in the so called fundamental disciplines, Mathematics and Science, are 
increasingly smaller. The reasons are multiple and we will not develop here. We appreciate that an efficient to the 
motivational valences of interactive methods contribute to the development of interest in learning, capable of 
increasing the durability of knowledge acquired thanks to the active involvement and own intellectual effort. Putting 
the student in a situation to search  and find solutions, to the various problems  taken from  daily life, contribute to 
the school success.
The program for international student assessment describes the scientific literacy in terms of the ability to 
use scientific knowledge  to identify  the  questions and to draw evidence-based conclusions;  to understand and 
make decisions about the natural world and, modifications made by human activity.
Tests conducted in 2012, whose results were made public in 2013, showed that Romanian students are 
below average in all components of the assessment, but also they are the least motivated, compared with those in the 
rest of the 64 countries.
OECD PISA programme 2015 aims to evaluate the principal domain, Science and Technology, specifically 
targeting scientific literacy more specifically the ability of school children to get involved in issues and ideas related 
to science as a reflective citizen.
In the  PISA data, distribution of European countries depending on media scientific literacy and the 
percentage of variation explained by cultural socio economic index Romania ranks in the group of countries with 
169 Viorel Dragoș and Viorel Mih /  Procedia - Social and Behavioral Sciences  209 ( 2015 )  167 – 172 
low scientific knowledge, but with an important contribution of social status, economically and culturally, in 
explaining the variance scientific performance. These results highlight a strategy of education system which is not 
sufficiently focused on scientific and technological knowledge. The results of PISA data are confirmed by data 
analysis STISOC socio economic factors playing an important role in the ' baggage ' of knowledge that each 
individual has.
The STISOC project, Science and Society, funded by the National Authority for Scientific Research from 
Romania, shows in a study, Interests and perceptions of the general public regarding scientific research and research 
results, published  in 2010, that only one in ten Romanians features an enhanced scientific culture and active. 
"Cognitive Deficit of Romanian audience is one of the largest from Europe and it doesn't seem to improve " . 
"Compared with other Europeans, Romanians have a lower stock of scientific knowledge, being so less «literate» 
from the scientific point of view ", says the same document.
Paradoxically, the Romanians manifest, it seems, a high level of positive attitudes towards science and 
toward its development. About 1 from 2 Romanians declares strong and pragmatic support toward scientific 
researches. However, the  researchers temper our enthusiasm of this manifestation of progress, highlighting that the 
positive attitudes are less based on knowledge and wittingly adhesion to the methods, values and achievements of 
science. Scientific literacy in Romania is low and very few people want  to put the issue.
Scientific expertise approaches
Scientific expertise developing is an integral part of the education system. Achieving the scientific literacy 
is a basic reason for all disciplines of basic sciences taught in secondary education. However, scenarios can be 
developed in the classroom and beyond. To resolve them students use scientific information in different ways; from 
assessment of sources and evidence used in media reports on science, to recognize the role and value of science in 
society the interpretation of the information and achievement of the quantitative tasks. The recognition and 
analysing of the methods used in the investigation, that lead to scientific knowledge and the ability to organize, 
analyze and interpret quantitative data and scientific information is the measure of the ability to use scientific 
literacy.
The process of achieving scientific literacy covers two dimensions: 1. Curricular ; 2. Methodological. 
1 The curricular dimension comprises two components: scientific skills and content / knowledge / 
information conveyed; 
2 The methodological size has also two components: methods and means used in the educational process 
for training and developing the most important skills for scientific literacy. 
Specialty literature focuses largely on scientific literacy in the compulsory education. The education policy 
documents and curricula provides recommendations that target skills and abilities such as understanding 
communication about science; it deals with the problems of  collecting, evaluation and data interpretation. These 
skills include conceptual understanding and also points of view on science and society. Curriculum reform 
underway, from Romanian education, has a positive impact on students in term of  scientific literacy. The 
comparative analysis of the skills required by international assessment tests and competences provided by the 
National Curriculum in Science shows three coordinated equivalence: scientific explanation of the problems; 
Evaluation and projection of scientific investigation; Scientific interpretation of data and evidences. For this study 
we identified two categories of scientific literacy skills: 1. Skills on the recognition and use of investigation methods 
that lead to scientific knowledge and 2. Skills on organizing, analyzing, interpreting the data and scientific 
information.
Proper management of content / knowledge in the classroom is a means to motivate the students to take 
seriously learning activities meant for scientific literacy. The dynamic exchange of scientific information, through 
the emergence of new resources and access to the internet, inevitebly pressurizes the incorporation in educational 
policy documents with suggestions for content and learning activities that facilitates scientific skills training.
The information culture has in the research forefront two plans: transliteracy and metaliteracy. Thomas 
defines transliteracy in 2007 thus: „Transliteracy is the ability to read, write and interact across a range of platforms, 
tools and media from signing and orality through handwriting, print, TV, radio and film, to digital social networks.” 
Mackey and Jacobson (2011) proposed a new term metaliteracy: „Metaliteracy is an overarching, self-referential, 
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and comprehensive framework that informs other literacy types. Information literacy is the metaliteracy for a digital 
age because it provides the higher order thinking required to engage with multiple document types through various 
media formats in collaborative environments” (pg. 70). Transliteracy and metaliteracy are particularly important for 
the information culture in the scientific disciplines, thnaks to the proliferation of open access materials, various 
digital repositories available online for sharing, and online blogs, research and forums.
The argumentation and scientific reasoning are important for the development of scientific abilities and yet 
often missing from the scientific learning efforts. The information and information science are in a constant 
evolution, which is why the students must prepare to meet the challenges of this ever-changing information 
landscape. Students must be given the tools they need to stay current with this department. Which are these tools? 
What to do, with which methods? In this sense, the meaning of information culture has exceeded the original 
definition as being the ability to recognize information. When information is needed, we rely on the ability to locate, 
evaluate, and use effectively the needed information. 
Students’ perception of understanding scientific literacy improves their motivation and for the teachers the 
understanding of scientific literacy leads to the science of literacy. This one in turn helps them to design scientific 
literacy curriculum and to develop classroom activities adapted to students attitudes and expectations.
Description of the samples
The research population is made up of teachers who work in schools in the historic Maramureú area. The 
samples consist of 92 professors with major in primary school pedagogy and major in sciences, physics, chemistry, 
biology. The sample distribution on education level is next: 32 teachers (34,78%) come from the primary school; 26 
teachers who teach science (28,26%) come from secondary school; 34 teachers who teach science (36,95) come 
from high school. One of the selection criteria of the samples is to ensure the representativeness pre-university 
education levels. Practically there are represented all curricular cycles in which the common core includes 
disciplines through which the scientific literacy. The numbers for secondary school sample is lower than the other 
two because the number of hours allocated is less to accurate disciplines. Other sample selection criteria are the 
teaching experience of teachers and students school performance. The teaching experience of teachers is reflected in 
the education experience: 36% of the teachers have over 20 years education experience; 48% have between 5 years 
and 20 years education experience; 16% have less than 5 years experience. The criterion relating to the school 
performance is based on students’ results at national assessment at the end of every educational cycle.
The collection of data
The present study, by invoice  ameliorative-ascertaining, aims to capture the attitude of teachers in relation 
to the process of scientific literacy in the compulsory education. We watched science teachers' opinions with regard 
to what it means for them scientific literacy; the importance which attaches to the design, organization  and 
conducting didactic activities to the science. Also, we have been interested in the possible influences of curriculum 
and teaching methodology in the development of teachers ' attitudes on scientific literacy; if these constitute 
variables which are influencing the attitude of teachers and, eventually the existence of significant relations between 
attitudes and variables. 
The main instrument used for collecting data was the questionnaire. The participants were from 
Maramureú; all have an academic training, different experiences teaching in primary, secondary and high schools. 
The questionnaire is structured on three categories by   teaching staff: teachers  primary education  "TPE";  teachers 
secondary education, "TSE"; teachers  high school education “THSE”. The questions from the questionnaire refer 
to: the impact of curriculum reform on the process of scientific literacy; measurable competencies critical for 
scientific literacy; important skills for the  scientific literacy; the quality of the sources (content/information) 
constitutes integral part of the analysis of scientific arguments; the correlation between curriculum reform and  the 
interest to find ways  to assess the development of scientific literacy to students in the context of science disciplines.
Findings
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The developing of a competence-centered education in general and especially on scientific expertise, it 
depends largely on the attitude of students and teachers to the importance and role that the science disciplines 
occupies. The aims and objectives, consonant with the scientific literacy should emphasize that the teaching and 
learning  of scientific disciplines are unique challenges.
Most teachers (57%), especially primary school teachers (86%) appreciates that the curricular reform, 
phased in Romanian education, since 2008, has a positive impact on the process of scientific literacy. The high 
percentage for "PIP" is influenced by the integrated curriculum approach introduced by the reform. It is about a 
curriculum easy targeted to the science content. Science teachers who have adopted this view considers that 
knowledge of the concepts and scientific principles, the development of scientific skills and knowledge taught by 
the history of science, should be the target of a science curriculum. We highlight the positive appreciation of 
teachers as being an easy curriculum for providing of knowledge and developing a kind of thinking that are 
necessary to face everyday situations related to daily science as, for example, health issues, environmental 
protection etc. It is very important for teachers that in the curriculum of each profile and specialization covered to 
include socio-scientific issues.
The results of the survey on the extent to which curricular reform demands and education standards require 
teachers a concentration and a growing inclination on the development of scientific literacy are not relevant, which 
is why we will not present them. We propose a new study to identify the differences between teachers intention to 
teach scientific literacy  and their qualifications competence.
The quality of sources (content / information) is an integral part of the analysis of scientific arguments. The 
selection of content by teachers is influenced by three factors: the level of training in sciences; teaching experience; 
the ability to understand the needs of students for literacy. "TPE" use most content taken from textbooks and 
curriculum auxiliaries (83%); "TSE" use 68% content from textbooks and auxiliaries 21% from the Internet; 
"THSE" only 42% use the books as a source of content (severe shortage of textbooks), 47% of content is 
downloaded from the internet. The Internet has revolutionized the access to scientific information and, at the same 
time intensified the need to critically evaluate these sources. Students of all ages (primary, secondary and 
environment) faces difficulties when assessing the relevance and reliability of the information on the Internet.
An interesting finding is that many teachers (68.5%) agreed that all the powers required by the curriculum 
for science are very significant and very important for scientific literacy. Teachers claim that they are qualified and 
have the abilities needed to teach these skills and are also learned by students. However, when they were asked to 
write three skills, which they consider most important, that has to be developed for scientific literacy, many answers 
have been related to knowledge with content of physics, chemistry, biology, rather than skills. This dissonance 
between what many teachers say they do and the reality in the classroom learning process indicate a problem, such 
as the need to cover content and lack of time or the expertise to develop and to incorporate skills development 
opportunities.
Less experienced science teachers (representing 26% of the general population of science teachers), but a 
significant part (62.5%) of experienced teachers focus on teaching science content. For them, choosing the content 
that they will teach is greatly affected by their studies and put  secondary the criteria of science education. These 
teachers tend to forget about the characteristics of the target group at that are addressed to. 
As regards the methodology used in didactic activities of scientific literacy, our results indicate the fact that 
the teachers tended, in percentage of  78,3%, to adopt tools, teaching of literacy, as standalone activities rather than 
as integrated tools or learning practices or for the support of scientific research of students. Although teachers have 
reported successful using the tools of literacy, analyses have shown that the literacy concentrated as learning tasks to 
be completed. In a context in which teachers must negotiate many requests and challenges of literacy students, the 
professional development not focused enough on the teaching practices of integrated literacy, highlighting discrete 
strategies for engaging in these practices.
To conclude, in general, teachers ' attitude towards scientific literacy  it is a positive one. From the survey 
results, it seems that teaching experience help teachers of Science to make significant progress in giving an 
emphasis of the curriculum with aspects of the daily life of their students. Therefore, teachers should be supported 
by their training (training programs) to design programs of scientific literacy depending on socio-cultural 
characteristics of their students. In this way, teachers will be able to develop significant learning contexts (for their 
students' lives) and, therefore, offer  students better opportunities for reintegration into society.
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